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Adaptive Cardio Sequence DSCT: 
Diagnosis of Coronary Artery Disease 
at Low Radiation Dose
CT coronary angiography in the Step-and-Shoot mode (SAS), which Siemens 
call Adaptive Cardio Sequence (ACS), has demonstrated diagnostic image 
quality for the visualization of the coronary arteries at low radiation dose. 
Prior to this study, no data existed regarding the diagnostic performance of 
this dose saving technique in comparison with conventional coronary an-
giography (CCA). In this study, we investigated the diagnostic performance 
of Low Dose Dual Source computed tomography (DSCT) coronary angiogra-
phy in the ACS mode for the diagnosis or exclusion of signiﬁ cant coronary 
stenoses. 
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Low Dose CT 
Coronary Angiography
CT coronary angiography performed 
with Single Source or Dual Source CT 
scanners is an accurate method for the 
non-invasive diagnosis of coronary artery 
disease (CAD)1, 2, 3, 4. Because of the high 
robustness and performance of these 
scanners, cardiac CT is increasingly per-
formed in more and more centers world-
wide. On the other hand, serious con-
cerns about the increasing use of CT and 
the associated increase in the collective 
radiation dose to the general population 
have abounded5.
An algorithm for cardiac CT that is asso-
ciated with low radiation exposure is 
prospective ECG-triggering, or Adaptive 
Cardio Sequence mode. This technique 
is characterized by running the X-ray 
tube only at predefined time points of 
the cardiac cycle when the data acquisi-
tion is considered relevant. However, 
prior to this study, no data existed to 
demonstrate the accuracy of the tech-
nique for the diagnosis of CAD. The pur-
pose of this study was to assess the 
diagnostic performance of Low Dose 
DSCT coronary angiography in the SAS 
mode in comparison with CCA.
Scanning and Evaluation
We prospectively enrolled 80 patients 
(57 males; mean age 67.7±8.7 years) 
who had undergone a CCA and CT 
coronary angiography examination 
for evaluation of suspected CAD. All con-
trast-enhanced CT examinations were 
performed on a SOMATOM® Definition 
DSCT scanner with the CT Cardiac 
Engine in the ACS mode. 
Attenuation-based tube current modu-
lation was used in all examinations. 
Patients with a BMI≥25 kg/m2 were 
examined with a tube voltage setting 
of 120 kV, whereas patients with a BMI 
<25kg/m2 were examined with a tube 
voltage setting of 100 kV. Three minutes 
prior to the contrast-enhanced scan, the 
patients received a single dose of 2.5 mg 
s.l. isosorbiddinitrate. Prospective ECG-
triggering with DSCT requires a minimum 
cycle time of 1.36 s for one acquisition 
and the subsequent table feed. The data 
acquisition window of 110 ms minimum 
was set at 70% of the RR-interval; the 
heart rate independent temporal resolu-
tion was 83 ms. All coronary artery seg-
ments were classified by two indepen-
dent readers as being diagnostic or 
non-diagnostic. Both readers assessed 
all diagnostic segments for the presence 
or absence of significant coronary artery 
stenoses, defined as a narrowing of the 
luminal diameter exceeding 50%. Sensi-
tivity, specificity, positive predictive 
value, and negative predictive value 
were calculated, with CCA considered as 
the standard of reference.
 SomSess22_Inhalt_DD.indd   64 28.04.2008   10:43:28 Uhr
SOMATOM Sessions · May 2008 · www.siemens.com/healthcare-magazine   65
Science
Diagnostic Performance
The mean heart rate during scanning 
was 60 ± 6 bpm (range 44 – 69 bpm). 
A total of 1157 of 1176 coronary seg-
ments (98%) were depicted with a diag-
nostic image quality. The diagnostic per-
formance of the patient-based analysis 
is listed in the table. Both an analysis 
including only the diagnostic coronary 
segments and an analysis including 
all segments irrespective of the image 
quality were performed.
The mean effective dose for all examina-
tions (including both the 120 kV and the 
100 kV protocol) was 2.6 ± 0.9 mSv (range 
1.2–4.4 mSv). Our study indicates that 
in a cohort of patients with regular heart 
rates below 70 bpm, DSCT coronary an-
giography in the SAS mode allows for 
the depiction of 98% of the coronary 
segments with a diagnostic image quality. 
The low dose technique shows a high 
diagnostic performance for the diagnosis 
of CAD that is comparable to that of 
1 Dual Source CT coronary angiography in the SAS mode in a 61-year-old man with suspected coronary artery disease (mean heart rate during 
scanning = 66 bpm, Agatston score 287). Curved multi-planar reformat (Fig. 2A) and volume rendered image (Fig. 2B) demonstrate an occlusion 
of the middle segment of the left anterior descending artery (arrows), along with collateral flow in the segment distal to the occlusion.
Patient-based Sensitivity  Specificity  Positive Value Negative Accuracy
analysis [%] [%] Predictive [%] Predictive Value [%] [%]
Diagnostic segments 100 (92–100) 91 (76–98) 94 (82–99) 100 (89–100) 96 (89–99)
All segments 100 (92–100) 88 (73–97) 92 (80–98) 100 (88–100) 95 (87–99)
Numbers in parenthesis correspond to 95% confidence intervals
Diagnostic performance of patient-based analysis
1B1A
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2 Low Dose Dual Source CT coronary angiography in the SAS mode in a 53-year-old woman with suspected coronary artery disease (mean 
heart rate during scanning 62 bpm, Agatston score 68). Curved multi-planar reformats of the LAD (Fig. 2A), CX (Fig. 2B), and RCA (Fig. 2C) 
demonstrate mild calcifications in the mid-segment of the LAD and otherwise normal coronary arteries with no stenoses. Catheter angiography 
(Figs. 2D, 2E) confirmed the findings from Low Dose CT.
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recent Single Source and Dual Source CT 
studies conducted in the retrospective 
ECG-gating mode1, 2, 3, 4. Thus, non-
invasive CT coronary angiography is 
feasible in these patients in a dose sav-
ing fashion, with effective doses being 
on average 2.6 mSv. This is far below 
the radiation dose parameters reported 
so far6 of all Single Source or Dual Source 
CT coronary angiography examinations 
performed in the retrospective ECG-
gating mode.
Future Implications 
of Low Dose CT
In our study in patients with regular 
heart rates up to 70 bpm, DSCT coronary 
angiography in the SAS mode depicted 
98% of all coronary segments with a 
diagnostic image quality. Low dose car-
diac CT was associated with a high diag-
nostic performance, comparable to that 
of previous CT studies employing the 
retrospective ECG-gating technique. This 
accuracy favors the low dose technique 
as a non-invasive filter test, according to 
which the patient might undergo cardiac 
catheter or not.
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